Reduced locomotor ability may increase susceptibility to predation and hence may represent a proximate mechanism by which "costs" of reproduction are expressed (Shine, 1980) . In squamate reptiles, many examples of such effects have been documented, where non-gravid females and/or males showed higher survival rates than gravid females (Shine, 1980; Andren, 1982 Andren, , 1985 Madsen, 1987) . For instance, pregnancy may entail a reduction in locomotor performances in lizards and snakes (Shine, 1980; Shine, 2003; Bauwens and Thoen, 1981; Garland and Else, 1987; Seigel et al., 1987) , including decreased burst speed by 12 to 30%, and endurance by 52 to 55%. Because fleeing from predators or foraging ability depends on speed and/or stamina, reduced locomotor performance resulting from carrying offspring may result in increased risk of predation and/or decreased energy intake compared to non-gravid females.
However, less clear is the effect of pregnancy on aquatic locomotion. Many snakes inhabit aquatic environments such as rivers, lakes, swamps, mangroves, or oceans (Voris and Jayne, 1979; Voris and Karns, 1996; Jayne et al., 1988; Shine and Shetty, 2001 ) and may rely on water for feeding, and/or as an escape route from predators (such as sharks for sea kraits; Weatherhead and Robertson, 1992; Heatwole, 1999) . Reproductive investment in aquatic snakes may be constrained by the important locomotory role of the posterior part of the body during swimming, and to a larger degree than during crawling on land (Jayne, 1985; Gans, 1986; Shine, 1988) . Indeed, clutches of aquatic snakes are located more anterior in the body, and overall reproductive investment is reduced compared to terrestrial species (Shine, 1988) . If such modifications are genuinely related to a reduction of the "costs" associated with pregnancy in swimming snakes, then it may be possible to record an impairment in swimming performances in pregnant snakes compared to non pregnant individuals, either in terms of stamina or swimming speed. To date however, no study has specifically evaluated the effect of pregnancy in swimming snakes; therefore, it is important to determine if pregnancy alters aquatic locomotion in snakes as it may do in terrestrial locomotion. We studied the effect of pregnancy on swimming performance of Tiger snakes (Notechis scutatus), a viviparous species that contains populations that exhibit aquatic habits to escape predators or to forage on amphibians (Mirtschin and Davis, 1992).
Twenty-two adult females (table 1) were caught on Carnac Island (32 • 07 S, 115 • 39 E) in Western Australia in January and February 2002; including 13 pregnant and 9 non-reproductive females (see Bonnet et al., 1999 and Aubret et al., 2004 for details on study site). Females were measured in snout-vent length (SVL), body length (BL) to the nearest ± 0.5 cm and weighed to the nearest ± 0.1 g (Body mass; BM). Reproductive status was determined by gentle abdominal palpation and eggs/embryos counted (January-February correspond to mid-pregnancy, unpublished data). All females were maintained under similar conditions. They were housed individually in plastic boxes (50 × 40 × 30 cm) with towel paper, water dish Table 1 . Body size and swimming performances in pregnant and non-reproductive female tiger snakes. Comparisons between the groups of females were performed using ANOVAs with reproductive status as the factor and the trait under focus as the dependent variable. Snake's body size or body mass influenced several traits (see text), therefore we use ANCOVAs with SVL* or BM** as a covariate. Means and adjusted means (to SVL*, to BM**) are expressed ±1 SD. Df: degree of freedom. F : F value from ANOVAs and ANCOVAs. Significant results are in bold face.
Traits
Non pregnant Pregnant Df; F P (n = 9) ( n = 13) and shelter in a controlled temperature room, at 27.5 • C by day and 20 • C by night. A heat source provided basking opportunity four times 15 minutes per day (High pressure Na+ lamp; 600 Watts). Food (dead adult mice previously euthanased) was offered approximately every three weeks and water provided ad libitum. Although all pregnant females carried eggs/embryos at the time of the experiments, a significant proportion "reabsorbed" (i.e. the eggs were no longer detectable) them long after the end of our experiment: only 7 out of the 13 pregnant females gave birth between two and three months after completion of the experiments, after what all were released at their exact capture location. Post reproduction BM was recorded after ventral palpation confirmed that all oviductal items had been expelled. Litter size included fully formed neonates, aborted embryos, and non-developed eggs. Litter mass was determined by weighing all those items. Relative litter mass (=RCM) was calculated by dividing litter mass by post-parturition maternal mass. All snakes were tested with an empty stomach (Garland and Arnold, 1983) . A rectangular swimming pool 370 cm long, 64 cm width, and 100 cm high was lined with black plastic. The 64 cm width was adjusted to allow normal swimming waves of the largest snake involved in the study. Water depth (40 cm) prevented the largest snake from touching the bottom.
Morphological traits
Two observers (located at each end of the pool) recorded the different parameters. Each of the following tests was separated by two days and performed in the same order for each individual, as follows:
1. Free swimming trial -snakes were gently manipulated (i.e. slowly lifted up with a hook from their cage) and smoothly dropped above the water level at one end of the pool. All snakes immediately swam toward the other end (Shine and Shetty, 2001), a behaviour commonly observed in many "terrestrial" snake species (XB, pers. obs.). During a 5-minute trial, we recorded the total time spent swimming versus resting and the distance travelled by each snake (cumulative number of lengths of the pool). No snakes swam in random trajectories in the pool, but all showed stereotypic patterns: fast swimming along the length of pool and turns at each ends. Thus, the total distance swum by each snake was measured relatively accurately. The distance swum and the average speed were expressed either in absolute terms (cm.s −1 ) or relative to the snake body size (BL.s −1 ). We also recorded the occurrence of shaking (instability in swimming versus fluid and regular movements, Jayne, 1985) and the occurrence of underwater swimming. 2. Forced swimming trial -the 5 minute trial was repeated but when snakes became tired, they were kept swimming
